introduction Follicular lymphoma (FL) is the second most common form of non-Hodgkin's lymphomas (NHLs) comprising 35% of adult NHL in the United States and 22% worldwide [1] . In 2002, there were 9443 people diagnosed with NHL lymphoma in the UK. The incidence of NHL is equally common in men and women and increases with age with around two-thirds (69%) of all cases diagnosed in people aged >60 years [2] [3] [4] [5] [6] .
At presentation, most patients with FL present with multiple sites of lymphadenopathy and/or bone marrow disease [advanced-stage disease (III/IV)]. This may manifest itself with disease-related symptoms such as fatigue, weight loss, fever and night sweats. Restricted movement, cosmetic disfigurement and pain may also occur due to enlarged lymph nodes. Treatment generally attempts to control rather than cure the disease and the natural history is typically characterized by multiple remissions and relapses [7] . Regardless of the treatment chosen, most patients eventually die of this disease. One large-scale systematic review found that the median life expectancy of a patient diagnosed with FL was between 8 and 12 years [7] .
The aim of the treatment of FL is to maximize overall survival, maintain health-related quality of life (HRQoL) and minimize treatment-related morbidity. In FL, the treatment can sometimes have more of a negative impact than the condition itself. For this reason, it is particularly important to consider HRQoL and other patient-reported outcomes (PROs) in establishing the suitability of a treatment. Chemotherapy can result in nausea, vomiting, hair loss and cause skin irritation, sore mouth, dysphagia and gastrointestinal problems depending upon the site treated [8] . Webster and Cella [9] discussed the impact of treatment on the patient's HRQoL. They reported that although aggressive therapy may have little impact on overall survival, adopting a 'watch and wait' strategy may have adverse psychological effects. 'Watch and wait' or 'watchful waiting' is a term used by the medical profession to describe a period from diagnosis when the patient is living comfortably with few side-effects from the disease during which they are closely observed but not actively treated. This approach to management does not adversely affect outcome, however, for patients feeling that they are not actively fighting their disease and may increase the likelihood of negative psychological outcomes, including anxiety or depression. Individual differences among patients in areas such as personality, illness adaptation, preferred involvement in treatment decisions, patient information levels, social support and the relationship with their physician act as moderating factors in treatment choice [9] .
Issues such as uncertainty (especially in relation to relapse), perceived lack of control, feelings of dependency, anxiety and depression are important in a recurrent cancer such as FL [10] . Patients may have a heightened concern about issues of death, dependence, disfigurement and disability [11] . For these reasons, it is important to consider the impact of FL and its treatment in areas such as functional ability, self-image, social activities, relationships and work.
In considering HRQoL or other aspects of patient-reported health outcomes, it is important to consider that patients may be willing to endure the adverse side-effects of a treatment if it results in a longer period of remission, a chance of cure or increased survival [12] . Thus, even though survival may carry with it a negative psychological impact (i.e. a fear of recurrence), many survivors of cancer typically accept life after cancer and cope and adjust effectively [13] .
There is a paucity of research considering HRQoL and other aspects of patient-reported health outcomes in FL, or NHL more generally. Many factors including a lack of standardization regarding treatment choice, the relatively indolent nature of the disease and the adverse psychological impact of a chronic condition characterized by the uncertainty of remission and relapse emphasize the importance of considering these issues.
In the present paper, we examined three PRO measures that covered HRQoL, depression and anxiety and overall activity impairment in patients with FL. We investigated these PRO factors according to five disease states: newly diagnosed, relapsed, partial response to treatment, complete response to treatment and disease free; patients were also divided into those receiving chemotherapy and those who were not.
patients and methods
A total of 222 patients aged ‡18 years, with histologically confirmed FL and a performance status of zero to two according to the Eastern Cooperative Oncology Group (ECOG) criteria, participated in this study. Treatment of the FL patients was given according to best clinical Table 1 that there is a relatively high percentage of stage I/II in this study, but on average, one would expect 15%-20% of patients to be at stage I. This study recruited 21%, which is at the higher end. Given the study design and the nature of recruitment (cross-sectional, with nurses ringing patients to see if they would like to participate), it is more than likely that patients will be alive to participate and have a better prognosis.
The study was approved by the Thames Valley Research Ethics Committee (COREC) and conducted in eight UK sites. All participants who completed the study provided written informed consent. Letters were sent to all FL patients who were due to come in for an outpatient appointment in the next week asking whether they would like to participate in the study and if so, informed consent was obtained. Once consent was obtained, the nurse completed a clinical evaluation and asked the patient to complete the various PRO measures described below.
clinical measure
The research nurse completed a clinical evaluation. This included questions on the patient's date of diagnosis, the stage of disease at diagnosis, their current ECOG status and chemotherapy status. This was completed using the patient's medical records.
demographic questions
Each patient completed a demographic measure; this included details on age, gender, ethnic origin and education level.
the function assessment of chronic illness therapy-lymphoma
This measure was used to assess health status. It consists of the Function Assessment of Chronic Illness Therapy-general (FACT-G) and a 15-item lymphoma-specific additional concerns subscale (LYM) [14] . The FACT-G consists of three 7-item subscales, physical well-being (PWB) (scored 0-28), social well-being (SWB) (scored 0-28) and functional well-being (FWB) (scored 0-28), and a six-item subscale emotional well-being (EWB) (scored 0-21). The Function Assessment of Chronic Illness Therapy-Lymphoma (FACT-LYM) total score is calculated by adding the score obtained on the FACT-G to the score obtained on the LYM subscale (total possible score is 168, which indicates the highest possible HRQoL). Provisional testing shows that the FACT-LYM has good internal consistency (a = 0.70) across five different languages [14] . Validation work has also been done recently by Webster et al. [15] , confirming the reliability, validity and sensitivity of the FACT-LYM. Scoring of the FACT-LYM followed the FACIT scoring guidelines including the calculation of both the FACT-LYM total mean score and the FACT-LYM trial outcome index (TOI) score. The TOI score sums the PWB, FWB and the specific LYM subscale to give a total. It does not include the EWB or the SWB subscales. The higher the score, the better the HRQoL.
work productivity and activity impairment scale
The Work Productivity and Activity Impairment Scale (WPAI) is a six-item questionnaire, which elicits hours worked (for pay), hours missed due to the condition and hours missed for any other reasons [16] . Hours missed for 'other reasons' is not used in the scoring, but is included as a prompt to the respondent to exclude those hours from the count of actual hours worked. The WPAI yields four types of scores: 'activity impairment', 'absenteeism' (work time missed), 'presenteeism' (impairment at work/reduced on-the-job effectiveness) and 'work productivity loss' (overall work impairment/absenteeism plus presenteeism). Scores were transformed into percentages. Higher scores indicate greater impairment.
hospital anxiety and depression scale
The Hospital Anxiety and Depression Scale (HADS) was developed to detect anxiety and depression in a nonpsychiatric hospital setting [17, 18] . It is widely used to measure psychological morbidity in cancer patients. It is a 14-item scale with seven items measuring anxiety and seven items measuring depression. Each item is measured on a four-point scale (0-3) with a higher score indicating higher levels of anxiety or depression. For each scale, the total score ranges from 0 to 21. Normal anxiety is considered to be in the range of 0-7; mild anxiety, 8-10; moderate anxiety, 11-14; and severe anxiety, 15-21. Normal levels of depressive symptoms are considered to be in the range of 0-7; for mild depression, 8-10; moderate depression, 11-14; and severe depression, 15-21. These scales are intended for separate consideration and the calculation of a total score is not advised.
statistical methods
Group differences for each of the PRO measures on the basis of the five disease groupings were investigated using the Kruskal-Wallis H-test (or Mann-Whitney for on or off chemotherapy) to test whether several independent samples are from the same population. The Kruskal-Wallis H-test assumes that there is no a priori ordering of the people comprising the disease stage groupings from which the samples are drawn. The ability of the disease states to predict the various PRO variables outlined above was investigated using ordinary least-squares linear regression. Regression analysis allows us to test the hypothesis that there is a difference between the five disease states. The regression approach also estimates the proportion of the variance of the dependent variable (DV), which is accounted for by the independent variables and which indicates the strength of the proposed predictive model. The 'active disease-newly diagnosed' group acted as the reference (or constant) variable. A probability level of 0.05 was used to define statistical significance and the analyses were carried out using SPSS (V12) for windows.
results
The scores presented in Table 2 indicate that participants in the 'relapsed' category have the lowest mean score for each of the FACT-LYM domains, the TOI score and the total score. The Kruskal-Wallis test indicates that for all domains except SWB, there is a statistically significant difference between the five disease status groupings. Table 2 also shows the mean HADS scores for each disease state. The majority of the participants in this study reported original article Annals of Oncology anxiety or depression levels within the normal range. A total of 81.7% of participants had anxiety scores in the mild to normal range and 94.5% had depression scores in the mild to normal range. Participants in the 'disease-free' category had the lowest mean anxiety and depression scores (3.78 6 3.27 and 2.30 6 2.45, respectively). Table 2 reports a statistically significant difference between the disease state and the mean total anxiety and depression scores on the HADS.
Just over 47% of participants were in paid employment. Those who were in 'remission' (15%) or who were 'active disease-newly diagnosed' (11.5%) represented the largest proportion of those in paid employment. Participants in both these disease states also represented the greatest proportion of those retired (13.7% and 11.5%, respectively). Participants were asked the degree to which health problems affected their ability to carry out their regular daily activities (regardless of the current employment status). Table 2 shows that participants in the 'relapsed' category had the highest percentage of activity impairment (46.2%), while participants in the disease-free category reported the lowest percentage (14.8%) of activity impairment. The Kruskal-Wallis test indicates a statistically significant difference in the level of activity impairment for participants across the five different disease states.
The Mann-Whitney U-test was used to assess whether total mean scores on the PRO measures outlined above were different if participants were currently receiving chemotherapy. Table 3 presents the results for each of the PRO measures. There were 44 participants currently receiving chemotherapy. From Table 3 , it is reported that, other than the HADS anxiety subscale score, those participants receiving chemotherapy were reporting overall, statistically significant worse health functioning (P = 0.004), depressive symptoms (P = 0.005) and activity impairment (P = 0.009) than those participants who were not having chemotherapy.
An analysis was also conducted to assess whether there was a difference in HRQoL across the disease categories SD, standard deviation; FACT-LYM, Function Assessment of Chronic Illness Therapy-Lymphoma; PWB, physical well-being; SWB, social well-being; EWB, emotional well-being; FWB, functional well-being; LYM, lymphoma additional concerns; HADS, Hospital Anxiety and Depression Scale; WPAI, Work Productivity and Activity Impairment; FACT-LYM TOI, FACT-LYM trial outcome index (which comprises PWB + FWB + LYM). 
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depending on the type of treatment being received. For those who were in the active disease-newly diagnosed group, there was no significant difference in the FACT-LYM total score irrespective of whether they were on watch and wait (24 of 51 patients), rituximab, other antibody therapy, radiotherapy, other medication or therapy (P = 0.256).
(For the remaining categories, the number of patients on watch and wait was too small for analysis as the study was not primarily powered for this analysis.) regression analysis the five disease states. The Kruskal-Wallis tests indicate that differences exist across the five disease states for all FACT-LYM subscales (with the exception of SWB) and also for the total scores (i.e. the FACT-LYM total and the FACT-LYM TOI).
Similarly, there was a significant difference for the HADS anxiety and depression subscales and the WPAI-overall activity impairment. These analyses, however, do not provide information on the statistical significance of differences within each of the five disease states. For this reason, it was decided to further examine these hypotheses that stated that there would be difference in FACT-LYM total scores and TOI scores, the HADS anxiety and depression subscale scores and the WPAI total scores (for overall activity impairment) for each disease state. Each of the disease states was made into a dummy variable. This model was entered to allow for the influence of the four variables (the fifth acted as a reference category). Table 4 reports the unstandardized beta values for each disease state across those HRQoL variables where the Kruskal-Wallis tests indicated a significant difference between the different disease states. For each PRO variable (the DV), the significant predictor in each of the models was the 'active disease-relapsed' group. In addition, for the HADS anxiety scale the 'remission/full response' group also acted as a significant predictor of HADS anxiety scores.
discussion
There is a statistically significant difference in the impact of disease state on HRQoL (FACT-LYM) for patients with FL. This was the case for the FACT-LYM and FACT-LYM TOI scores and each of the domains on the FACT-LYM, other than social functioning (i.e. for PWB, EWB, FWB and lymphoma additional concerns). The social functioning scale of the FACT-LYM addresses issues around family and friend support and remains fairly constant despite the patient's disease state. All remaining subscales or domains of the FACT-LYM address specific issues about their health, which has a direct impact on the patient's ability to function. Clearly, the disease state will impact on the level of their PWB, their ability to carry out various daily activities, the psychological impact of their condition and how intensely they experience the additional lymphoma-specific concerns.
Of particular interest in this study was the influence of disease state on the various PRO scores. To assess where these differences are located for the different disease states of patients, a regression analysis was used. Although the data themselves are nonnormal, it is common to assume a normal sampling distribution for the mean, relying on the 'central limit theorem', which states that the sampling distribution of the mean approaches normality with sufficient sample size. The advantages of using a regression framework are two-fold. First, the regression framework allows the examination of other potentially important factors that might affect the PRO scores in a multivariate context (i.e. allows the assessment of the importance of a given factor controlling for other potentially confounding factors). Secondly, if the assumptions underlying the regression hold, then the power of the estimation procedure is enhanced, with all observations contributing to a joint estimate of variance.
This demonstrated the significant impact on patient-reported health outcomes for a patient who had relapsed. The mean difference for the FACT-LYM total mean scores between the 'active disease-newly diagnosed' and the 'active disease-relapsed' groups was 26.34. This represents a statistically significant decrement in HRQoL for those who have relapsed. Interestingly, those in the newly diagnosed group had the highest total mean score for the FACT-LYM. There was, however, no significant difference in the newly diagnosed patients who were on watch and wait and those who were being actively treated. It could be hypothesized that this is because they have yet to experience the full impact of the symptoms of the disease, the treatment prescribed or a relapse after a period of successful treatment. The FACT-LYM total score includes the EWB subscale and it is possible that the high scores of the 'active disease-newly diagnosed' group reflect a degree of optimism (i.e. items in this subscale include 'I feel sad', 'I am satisfied with how I am coping with my illness', 'I am losing hope in the fight against my illness', 'I worry about dying', 'I worry that my condition will get worse', etc.) regarding the outcome of any treatment. Indeed, by comparison, the FACT-LYM TOI score (which does not include EWB) demonstrates that the 'disease-free' group had the highest level of health functioning and, significantly, the 'relapsed' group had the worst level of health functioning. Excluding scores from the EWB subscale perhaps removes a biased 'early optimism' of treatment effect. While the regression model using the FACT-LYM total score as the DV accounts for slightly more of the variance (11%) than if the FACT-LYM TOI (9%) were the DV, these models have not taken into account the potential of other predictors in the model affecting the overall significance on FACT-LYM or FACT-LYM TOI scores. This needs further exploration. For the HADS scores, the 'relapsed' group is statistically significantly more likely to report higher levels of anxiety or depressive symptoms than any other disease state group, though it should be noted that for these two models (i.e. HADS anxiety and depression subscales), the increase of the HADS score for the 'relapsed' group is only predicting mild (to perhaps moderate) levels of anxiety or depression (see Table 2 ). The HADS anxiety subscale mean total score is also related to those participants in the 'remission/complete response' group, but who are not yet considered 'disease free'. Previous studies have found that many survivors of cancer fear recurrence and death [19] .
In Maher's exploratory study of recovered cancer patients, he found that there was a combination of both positive and negative elements associated with survival and anxiety about recurrence of the disease. The results of this study are consistent with Maher's finding and additionally would account for the fact that only anxiety (and not depressive symptoms) is a significant feature in the full remission group. Not surprisingly, the depression subscale of the HADS is statistically significant for the relapsed patients.
Finally, it is the 'relapsed' group that is significantly predictive of work productivity loss (i.e. overall work impairment). This regression model accounted for 8.8% of the variance in total WPAI scores. Consistent with the assessment of anxiety, depressive symptoms and HRQoL, work productivity is most affected by patients in the 'relapsed' group.
The results of the regression analysis, which place the 'relapsed' group as being the most sensitive to changes in HRQoL and health/psychological impairment, are consistent with the previous research. It is therefore arguable that if patients do enter the 'disease-free' period, then to maintain, or possibly increase, their health functioning, treatment should be aimed at keeping them in remission (or disease free) for as long as possible. Cella et al. [10] previously reported that people who had recently undergone a recurrence or relapse of their cancer demonstrated higher levels of adjustment difficulty when compared with a normative sample of cancer patients. In this study, the 'relapsed' group was experiencing a significant decline of their health compared with any other disease stage. In addition, those who were currently receiving chemotherapy were experiencing worse HRQoL, depressive symptoms and activity impairment than those who were not on chemotherapy. Again, this is consistent with the findings of Cella et al.
Where this study differs from Cella et al. [10] is, however, with respect to their conclusion that given the questionable survival benefit of most treatment options, and given the impact of chemotherapy on quality of life, less aggressive approaches are the best strategy. First, the study of Cella et al. considered chemotherapy only and available treatment options now include biological therapy and stem-cell transplant therapy. Secondly, advances in the treatment of FL mean that the chances of prolonged survival following treatment are increasing substantially. In recent research, rituximab in combination with anthracycline-based chemotherapy in patients with chemotherapy naive and relapsed refractory NHL has been shown to improve progression-free survival by 19%-40% with little additional toxicity [20] [21] [22] . Moreover, maintenance rituximab following chemotherapy for up to 2 years may also have a role in prolonging disease-free survival in patients with FL. Similarly, recent research has found that high-dose therapy and radioimmunoconjugate therapy significantly improve progression-free survival and overall survival in patients with FL [23] [24] [25] .
Essentially, the prospects for prolonged survival for patients with lymphoma are now far greater and recommending lower toxicity chemotherapy regimens, which may lead to earlier relapses and the need for retreatment, may now not be the most suitable approach. Some of the items in the FACT-LYM (e.g. 'Because of my illness, I have difficulty planning for the future', 'I get nervous about making decisions regarding treatment') would indicate that patients with FL do worry about the potential of relapse and the treatment options that may be recommended. This study has demonstrated that keeping patients in remission for as long as possible and preventing subsequent relapse would assist in optimizing the HRQoL of patients with FL beyond the duration of the actual treatment and for the balance of their life.
This study presents new research with respect to the impact on patients' reported health outcomes when in a particular stage of the disease: newly diagnosed, relapsed, partial remission, complete remission and disease free. The limitation in extrapolating these results is that the subgroups are relatively small and the number of male patients is less than the current UK incidence rates would indicate with an overall male-female incidence ratio of 1.4 : 1.0 [4] . Another limitation of the study is its cross-sectional design, such that a more representative cohort across the stages of the disease would be obtained from a prospective longitudinal design.
In conclusion, FL patients who have relapsed are more likely to experience worse HRQoL and other patientreported health outcomes than patients newly diagnosed, in partial or complete remission or when completely disease Annals of Oncology original article free. For those patients who have relapsed, increasing the amount of cancer-specific social support may also be associated with better patient-reported health outcomes [26] . The patient-reported health outcomes for an individual with FL differ according to his or her disease state. Those with the best patient-reported health outcomes had a complete response to treatment or were categorized as 'disease free'.
Thus, it is the patient's disease status that had the greatest impact on these scores. It is arguable that prolonging a patient's status quo as disease free (i.e. prolonging the time to treatment failure is beneficial either by more intense induction or by maintenance treatment) is important in terms of improving HRQoL. 
